treatment requirements have been resolved (Ley, 1972) . Witt and Bartsch (1993) studied the retention of information provided during an initial orthodontic consultation. On average, just over 30 per cent of single information units were recalled correctly by the patient after 10 days. Patients were found to particularly recall those issues that concerned and interested them and affected everyday life. Hence, the most poorly retained facts related to diagnostic and aetiological issues, whilst information on treatment needs, possible side-effects and risks had better recall. Pratelli et al. (1996) showed how so-called 'experienced' parents (i.e. parents whose children had received or were receiving treatment, or who had been patients themselves) had little knowledge of the implications of orthodontic treatment. Only 41 per cent knew that caries can develop beneath a fixed appliance and less than a third knew that relapse can occur following treatment. These findings highlight the need for a serious review of the modes of communication within orthodontics. A decision has to be made on the content and method of provision of information given to patients. The challenge for the profession is to provide information in the patient's preferred format (Merritt, 1991) . Witt and Bartsch (1996) investigated the effects of providing information and communication during orthodontic consultation and treatment. They stated that doctor-patient communication was the key to the establishment and maintenance of patient compliance. Nanda and Kierl (1992) also stated that successful orthodontic treatment depended not only on the knowledge and skills of the clinician, but also on the co-operation of the patient and parents. They noted that the relationship between the dentist and patient or parent was the best long-term predictor of patient co-operation and that by improving communication with patients, it may be possible to 'salvage' a potentially uncooperative patient.
To date there have been no studies that have compared the understanding and recall of information, given in different formats to orthodontic patients at their initial consultation. The aim of this study was therefore to compare retention of orthodontic information provided in three different formats: written, visual, and verbal.
Subjects and methods
The subjects for this study were recruited from new patient clinics at the Orthodontic Department at the Eastman Dental Hospital, over a 40-week period. All new patients between the ages of 9 and 16 years, and their parents were asked to participate. Only those subjects who spoke English as a first language and those accepted for treatment were included. The subjects were allocated alternately to receive information in one of three given formats: written, visual, or verbal. Twenty-eight patients and parents were recruited into each of the three categories. Ethical approval was obtained from the Joint Research and Ethics Committee of the hospital involved in the study. Patients were informed that the study was confidential and that any results would not be recorded in their notes. They were also free not to participate or to withdraw at any time without their subsequent care being affected.
The information provided aimed to cover the topics routinely discussed by clinicians with their patients; namely, length of treatment, frequency of appointments, types of appliances, oral hygiene, dietary restrictions, effects on day-to-day life, breakages, retention, and the importance of maintaining regular contact with their general dental practitioner. To represent the written category within the study a leaflet was produced which covered all of these points. This was subjected to a Gunning Fog readability test, as described by Albert and Chadwick (1992;  Appendix 1). Each child and his parent were given the leaflet to read in their own time in the department. The leaflet was removed before asking the subjects to complete the questionnaire (Appendix 2) and they were not permitted to take it home. The visual method provided the same information as the leaflet, in exactly the same order, only in pictorial format. Images were scanned into a Power Point presentation and 20 slides produced. Each slide had an illustration and short caption. The slides were operated using a Karamate projector (Bell and Howell Imaging International, Middlesex, UK) and subjects were required to push two keys to move the slides forward or backwards. With this technique they had the ability to return to the slides more than once. However, the projector was removed prior to completion of the questionnaire. The verbal format, again, provided exactly the same information as the other two methods, but with no further supplementation. Subjects were not allowed to ask any additional questions relating to the information.
Both short-and long-term retention of the information was assessed using an identical questionnaire that had been designed in conjunction with a statistician and a clinical psychologist (Appendix 2). A combination of open and closed questions were used, relating to the relevant points of information given. Questions 13 and 14 were included in the questionnaire to provide feedback from the subjects on their feelings about orthodontic treatment. All patients and parents were informed that they would be required to complete two questionnaires: the first, 10-15 minutes after receiving the information, to assess short-term retention, and the second 8 weeks later, to test long-term retention. The second questionnaire was mailed with a covering letter and stamped addressed envelope to facilitate its return. Those who failed to reply within 2 weeks were mailed a further questionnaire and stamped addressed envelope. The child and parent were asked to complete their questionnaires independently, and not to converse whilst doing so.
Statistical analysis was undertaken using SPSS for Windows (Version 7.5, SPSS UK Ltd. Woking, Surrey, UK, 1996) and the Chi-square test was used to compare the proportion of correct responses for both patients and parents, within each individual group. This test is known to be inaccurate for expected frequencies of less than 5 in a cell. Where this situation arose, Fisher's exact test was used as an alternative analysis.
McNemar's test was used to compare proportions of correct answers for paired data, i.e. individual patient compared with his parent (for both questionnaires), and individual patient and parent responses (i.e. patient questionnaire 1 versus patient questionnaire 2, etc.). For the results of the McNemar's tests, P-values were quoted according to probability tables (Petrie and Watson, 1999) .
Significance was taken at four levels of probability: P ≥ 0.05 non-significant (NS); P < 0.05 weakly significant (*); P < 0.01 significant (**); P < 0.001 highly significant (***).
For both questionnaires the results were divided into patient and parent responses within each of the three groups (written, verbal, visual) . Patient data was further subdivided according to gender and also into two age groups, 9-12 and 13-16 years. All data was initially studied according to this breakdown, but as there was little variation between the patient groups, they were combined for further analysis.
Results
The first questionnaires were completed within the department and, therefore, the response rate was 100 per cent (28 in each group). The return rate for the second questionnaires was good at 75 per cent (22 subjects for the written category, 21 subjects for the verbal category, and 20 subjects for the visual category). Whilst all of the first questionnaires were completed separately by patients and their parents, one can only assume that this occurred for the second questionnaires which were completed away from the hospital.
The results of the study are summarized in the Tables 1-4. Within each table the significant findings are highlighted. Table 1 shows the proportion of respondents giving the correct response to each question in both the short-and long-term. Significant findings are highlighted. The data was initially subjected to 3 × 2 Chi-square tests (Table 1 ) and subsequently to 2 × 2 comparisons (Table 2) to establish exactly where the significance lay. Four questions (3, 7, 11, and 12) produced significant findings in Table 1 . However, when subjected to 2 × 2 comparisons only three questions gave significant findings (3, 7, and 11), with written information tending to show a slightly better outcome (Table 2 ). In the short-term, verbal information Question 4: 0.010 < P < 0.050; 95% CI 0.07-0.50. Question 7: 0.001 < P < 0.010; 95% CI 0.19-0.60 (Q1). 0.010 < P < 0.050; 95% CI 0.10-0.50 (Q2). Question 9: 0.001 < P < 0.010; 95% CI 0.18-0.53. Question 11: 0.010 < P < 0.050; 95% CI 0.13-0.58 (Q1). 0.010 < P < 0.050; 95% CI 0.14-0.66 (Q2). Question 12.
P < 0.001; 95% CI 0.39-0.76 (Q1). 0.010 < P < 0.050; 95% CI 0.10-0.50 (Q2). Significant findings = percentages in bold and underlined; Q1 = questionnaire 1; Q2 = questionnaire 2. Question 3: 0.010 < P < 0.050; 95% CI 0.09-0.55. Significant findings = percentages in bold and underlined; Q1 = questionnaire 1; Q2 = questionnaire 2.
given to parents produced a significant result for question 7. The visual format of presenting the information produced no significant results. Table 3 illustrates the comparison of paired patient/parent data for both questionnaires. Five questions produced significant findings (4, 7, 9, 11, and 12). The most obvious finding was that parents gave significantly better answers than did their child when given verbal information (4, 9, and 12 in the short-term; 7, 11 and 12 in the long-term). Patients given visual information had a significantly higher proportion of correct responses compared with their parents, for question 7, in the short-term, whilst parents given visual information, for question 11, had a significantly higher proportion of correct responses, compared with their children, in the short-term. Table 4 shows paired patient and paired parent data for both questionnaires. There was only one significant finding, where written information produced a significantly higher response rate for patients in the first compared with the second questionnaire, for question 3.
Question 1 (Do any of your friends/family wear a brace?) (Appendix 2) was not included in the results tables, even though it was statistically analysed, as the answers to this question had no bearing on the format of the information received during the study. Rather, it was included in the questionnaire to assess any possible information either the patients or parents could have received prior to the study. Similarly, the replies to questions 13 and 14 (What are the good/bad things about wearing a brace?) were not recorded within the results tables as these questions were not statistically analysed.
Discussion
It is difficult to decide on the content and quantity of information that patients require, for informed consent to be given. It has been shown ( Ley, 1979) that the more statements given to the patient, the greater the proportion forgotten. However, Ley (1988) claimed that there is no argument for providing patients with less information. It was against this background that the subjects were given information relating to questions 2-12. Table 1 shows that, overall, only questions 8, 9, and 12 were poorly answered. The issues surrounding the importance of good oral hygiene, the day-to-day effects of treatment and the importance of retainer wear were not relayed as well as expected and greater care is required in providing information related to these areas. These results are contrary to those of Witt and Bartsch (1993) , who found that information on treatment needs, possible side-effects, and risks had better recall. The findings in the present study are particularly relevant when avoiding allegations of malpractice (Newton, 1995) . The remainder of the questions had high proportions of correct responses in both the short-and long-term, regardless of the format in which the information was delivered. It is possible, however, that the subjects were particularly attentive by virtue of the fact that they were taking part in a study. However, previous studies of information understanding and recall, such as Witt and Bartsch (1993) , can similarly have the same criticism directed at them. Compared with their results, the findings in this study seem to show a particularly high level of recall, both in the short-and long-term. There is a danger of becoming complacent until the findings of Fallowfield et al. (1987) are considered. They described how 50 per cent of patients felt that the information they received was inadequate, even though they were taking part in clinical trials. Ley (1982) claimed that this was due to failures of understanding and recall, which were the result of poorly structured information presented in an incomprehensible way. However, Reynolds et al. (1981) showed that, even when patients were given information in an easily structured way, there was still the same level of dissatisfaction. Steptoe et al. (1991) suggested that satisfaction with communication skills is not simply a function of communication skills and the provision of structured information, but one must also take into account the patient's ability to cope with stress and whether they actively seek out or avoid information. This is contrary to Ley's 'cognitive model ' (1982) , in which it was claimed that there are significant correlations between understanding, memory, satisfaction, and compliance.
Of the significant findings detected from the 3 × 2 Chi square in Table 1 , only three questions produced significant results when 2 × 2 tests were carried out to identify exactly where the significance lay (Table 2 ). The results indicated that for question 7 (short-term) parents, given written or verbal information, gave a significantly higher proportion of correct answers than those given visual information. These findings may reflect the fact that adults are used to receiving information about brushing, either verbally from their own general dental practitioner or from leaflets left in their dentist's waiting room. For patients, written information gave significantly better results than verbal information for question 3 (questionnaire 1) and for question 11 (questionnaire 2). It is conceivable that children are particularly keen to know how long their treatment will last and that figures written down have more of an impact than the other forms of presenting the information. Similar findings, although not significant, are seen in the response rates for question 4 also (Table 1) . Why written information was significantly better at eliciting the correct response for question 11 is not so obvious. In hindsight, for question 11, it was felt that the poor response to the information presented in a visual format could relate to the fact that the slide for this question showed a patient having a check-up by a dentist wearing a conventional 'hospital style' white coat, whereas in a practice environment dentists more often wear tunics or casual clothes. Hence, the image portrayed could have been misleading, such that over time, the respondents thought that all treatment would be carried out within the hospital environment.
When comparing the different methods of delivering information, although there were few significant findings between the three methods, written information performed well (Table 2) . For the purpose of this study, in order to allow direct comparison of the individual methods, no leaflets were taken home. Under normal circumstances this would be allowed, and both patients and parents would then have the benefit of being able to refer back to them at a later date. The restraints within the study ensured that each subject, regardless of which group they were in, received the information only once. George et al. (1983) showed that patients are known to favour written information, especially if it includes treatment advice. They also found that patients who received written information were more satisfied with their treatment as a whole. Written information may therefore perform even better in the long-term. Table 3 illustrates the significant findings from the paired patient/parent data. Parents appeared to respond significantly better than patients when given verbal information, whereas there were no major differences between written and visual information, with both patients and parents responding equally well to these methods. For parents, one cannot be certain whether the actual words spoken were important in aiding their retention of the information or whether it was the use of non-verbal reinforcers (Newton, 1995) . Neither appeared to have an effect for patients. Potentially, adolescent patients have the ability to 'switch off' if they find the subject matter boring and depend on their parents to do the listening for them. This is a very important finding and it serves to highlight the fact that patients should not be given verbal information alone. It should always be supplemented by written or visual information. It is also important that, when verbal information is given to patients, it should be given succinctly and with a responsible adult (preferably the parent) present, as they are likely to remember greater amounts of information. Table 4 shows that there were no significant differences between questionnaires 1 and 2 for paired patient and paired parent responses, with the exception of question 3. For this question, written information produced a significantly higher response rate for patients in the shortterm, rather than the long-term. The possible reason for this may relate to patients responding better to figures that are written down, which has been previously discussed. Whilst there was a significant decrease in the long-term proportion of correct responses, it must not be overlooked that the proportion of correct responses was still higher than those who received either verbal or visual information.
Although question 1 was not included in the summary tables, the data collected indicated that more patients than parents knew people with braces (77 per cent of patients compared with 37 per cent of parents for questionnaire 1; 81 per cent of patients compared with 37 per cent of parents for questionnaire 2). However, it had little bearing on the number of correct responses given. In fact, only for questions 2, 4, 6, and 7, did patients give higher proportions of correct responses, and this was not at a significant level. This would indicate that either patients tend to forget more easily, that they had not received information from their friends/peers, that the information they were given prior to the study was incorrect or that parents, being older, simply have better retention of information.
The majority of questions were answered well and the differences between the three methods were not great. Overall, the impression was that written information performed better than the other methods. Patients responded particularly poorly to verbal information when compared with their parents.
As professionals we must not forget that the provision of patient information is becoming particularly important with the advent of Clinical Governance and improved monitoring of quality of care. This type of study is therefore becoming increasingly important if we are to establish the most effective modes of providing information. Whilst the results of this study showed a high number of correct responses to many questions, it must not be forgotten that the subjects were randomly allocated into individual groups. It is possible, if future studies allowed the subjects to receive the information in their preferred format(s), that the outcomes may be even better (Merritt, 1991) .
Conclusions
The majority of questions were answered well by patients and parents in all three groups. Only questions 8, 9, and 12 were answered poorly. This highlights the need to pay more attention to providing information related to the importance of good oral hygiene, how treatment will affect day-to-day life and the importance of retainer wear. Overall, parents were found to respond better to verbal information than their children.
As such it is recommended that verbal information given to patients should always be supported by written and/or visual information. 
